L. Puech Abstract. 2014 We remark that, during crystallization or melting, due to the structural difference between solid and liquid, the atoms have to rearrange themselves at the interface. This results in a supplementary surface « kinetic » energy. We examine the consequence of this term in the case of 4He where the interface is very mobile. The dispersion relation for crystallization waves becomes linear : 03C9 = c0 k. The phonon transmission through the interface is enhanced. The Kapitza resistance is thus decreased, but presents always the anomalous dependence RK ~ T-5 predicted by Mar phases results in high velocities of the interface. This is due to the progressive disappearance at low temperature of any excitation in both the superfluid and the solid h.c.p. phases [1] . This quantitative difference with ordinary materials has strong qualitative effects. The existence of crystallization waves at the interface has been discussed [1] and experimentally proved [2] . The sound transmission is also affected [3] . Suppose that a sound wave is emitted in the liquid : because of its high mobility the interface almost maintains a constant pressure and nearly no stress is transmitted to the solid. The transmission of sound has been observed [4] to be far less than it would be, only due to the difference in acoustic impedances, without melting. The consequence of this reduction in the transmission of sound is an enhancement of the Kapitza resistance RK of the interface beyond its ordinary T-3 temperature dependence. This has been discussed by Marchenko and Parshin [5] . The liquid-solid surface tension makes the transmission finite, and frequency dependent. This results in a T -5-dependence which has been experimentally observed [6, 7] . 0153 ~ 2 x 10-4 J/m2 [11] we obtain :
Co ~ 60 m/s which is far less than the transverse sound velocity of the solid. This justifies our approximation.
The most important consequence is that the crystallization waves are not damped at high frequency by emission of transverse sound. They can be observed at any frequency.
As has been already pointed out [5] , this mode is different from the Rayleigh wave which occurs anyway at the interface due to the elasticity of the solid. If the real value of ~ is much smaller than our rough estimation a strong coupling between these two modes will occur : in the incompressible case (where cL and cs are much larger than the transverse sound velocity in the solid : Ct), the dispersion relation for the surface waves becomes _ where and Note the ratio of the two characteristic lengths : la/l~ = co p~/ct PL. On the figure 2, we have plotted v2 versus kla, in the two cases § = 10 la (small coupling) and § = 0 (maximum coupling). In this log-log plot, the usual capillary dispersion relation W2 oc k3 has a slope 1. [6, 7] . This point will be developed later and we give here only the result. In the low temperature regime, most of the crystallographic orientations give [7] :
However, taking (7 = 
